Hypermethylation of XIAP-associated factor 1, a putative tumor suppressor gene from the 17p13.2 locus, in human gastric adenocarcinomas.
X-linked inhibitor of apoptosis (XIAP) is the most potent member of the IAP family that exerts antiapoptotic effects by interfering with the activities of caspases. Recently, XIAP-associated factor 1 (XAF1) and two mitochondrial proteins, Smac/DIABLO and HtrA2, have been identified to negatively regulate the caspase-inhibiting activity of XIAP. To explore the candidacy of XAF1, Smac/DIABLO, and HtrA2 as a tumor suppressor in gastric tumorigenesis, we investigated the expression and mutation status of the genes in 123 gastric tissues and 15 cancer cell lines. Whereas Smac/DIABLO and HtrA2 transcripts were normally expressed in all cancer specimens we examined, XAF1 transcript was not expressed or present at extremely low levels in 40% (6 of 15) of cancer cell lines and in 23% (20 of 87) of primary carcinomas. Abnormal reduction of XAF1 expression showed a strong correlation with stage and grade of tumors, and a tumor-specific down-regulation of XAF1 was observed in 45% (9 of 20) of matched sets. Unlike XAF1, XIAP expression exhibited no detectable alteration in cancers. Whereas loss of heterozygosity within the XAF1 region or somatic mutations of the gene was not detected, expression of XAF1 transcript was reactivated in all nonexpressor cell lines after 5-aza-2-deoxycytidine treatment. The 5' upstream region of the XAF1 gene encompasses no gastric cell-rich region that rigorously satisfies the formal criteria for CpG islands. However, bisulfite DNA sequencing analysis for 34 CpG sites in the promoter region revealed a strong association between hypermethylation and gene silencing. Moreover, transcriptional silencing of XAF1 was tightly associated with hypermethylation of seven CpGs located in the 5' proximal region (nucleotides -23 to -234). Additionally, loss or abnormal reduction of XAF1 expression was found to inversely correlate with p53 mutations, suggesting that epigenetic inactivation of XAF1 and mutational alteration of p53 might be mutually exclusive events in gastric tumorigenesis. Collectively, our study suggests that epigenetic silencing of XAF1 by aberrant promoter methylation may contribute to the malignant progression of human gastric tumors.